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Investigation on Bioactive Compounds from Rauvolfia serpentina

aa as 1 v an? o a_a 3
56w 3nlpe@ine’ 8 loatudS oigws afséina

a a 4 o 2
iwnansal WdhﬂW'\)ﬂT LRSITA imru:m:ga

unanta

miansaIflsznaumataiianaiuviiaduuasdusztay (Rauvolfia serpentina) F13NIDULENETT L6
6 THa fia F1Iwauvad P-sitosterol (1) uae stigmasterol (2), picrinine (3), yohimbine (4) LWRESRIINRUVDI
E/Z-vallesiachotamine (5 sz 6) Inssasvasmmmuadiansidmomaiiamesninsalnd sswas 5 uss 6
mmsnunn‘lﬁtﬂuﬂ?\uLLsnmnﬁ'ﬂuaqa Rauvolfia §ums 3 musausnldiiuaiusnanfizsiiad Idies
AusnldnsnilafussmnuadusbousmesaugniawansS qn‘éﬁ’mq'ﬁuﬁ%‘ﬂ ua:qn‘{ﬁmawaﬁm
TunIMaseUgNI S IMITaSNZISINLAT rescidine (19) ugasnudunsgigadaisaduzTahnuegn (Hela)
(ICs, 35.96 Lg/ml) tenaauzi3asndlngl (HT29) (ICs, 43.66 Lig/ml) ua:t«naa‘u:Samngﬂamn’lméﬁa‘aumguﬁ
(HEK293) (ICs, 43.66 |ig/ml) éwn%’umsmaanqﬂ§ﬁwuq§uw§ﬁwuiw suaveoline (20) LLKWOQﬂ%ﬁOQﬂl%
miﬁﬁm'fmmﬂﬁﬁu methicillin-resistant Staphylococcus aureus (MRSA) SK-1 (MIC 200 LLg/ml) LLa:L%afvav‘T
Cryptococcus neoformans ATCC90113 flucytosine-resistant (CN90113) (MIC 64 Llg/ml) LazWLiN sarpagine (23)
uamqﬂﬁwqa‘lunﬁﬁmawa‘a‘as: (ICsp 29.25 |AM)

o v

o _ ©° . &£ = &
ANdIAY : aUITUAN ONINWTININ Apocynaceae Rauvolfia serpentina

o

ABSTRACT

Investigation of chemical constituents from the aerial part of Rauvolfia serpentina has led to the
isolation of six compounds: a mixture of ﬂ-sitosterol (1) and stigmasterol (2), picrinine (3), yohimbine (4) and
a mixture of E/Z-vallesiachotamine (5 and 6). The structures of all compounds were elucidated by
spectroscopic techniques. A mixture of 5 and 6 was identified for the first time from the genus Rauvolfia,
whereas compound 3 was identified for the first time from this species. The isolated compounds from the

aerial part and the root of R. serpentina were evaluated for their cytotoxic, antimicrobial and antioxidant
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activities. Regarding cytotoxicity, rescidine (19) exhibited the highest activity against human cervical epithelial

adenocarcinoma (HelLa) (ICs, 35.96 Lg/ml), human colon adenocarcinoma (HT29) cell lines (ICs, 43.66

Hg/mi), and human embryonic kidney (HEK293) cell (ICs, 43.66 Llg/ml). Suaveoline (20) showed the highest

antibacterial activity against methicillin-resistant Staphylococcus aureus (MRSA) SK-1 (MIC 200 Llg/ml) and

the highest anti-yeast activity against Cryptococcus neoformans (CN90113) (MIC 64 [lg/ml), whereas

sarpagine (23) showed the highest antioxidant activity (ICs; 29.25 LLM).

Keywords : Apocynaceae, bioactivities, Rauvolfia serpentina, rayom
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UNw
wtioudTaInumaasin Rauvolfia serpentine
Benth. agh’mﬁ Apocynaceae tﬂu‘lﬂ'ﬂumu’lmﬁn
ﬁﬁﬁuﬁm’mgﬂmﬁu 60 Loudues taamduien
= :’ - I . - - -
uazliiie19&I™ aenidugadend Tuw wiaFuas
ANBMzANARILAANLTY luaamﬂuf‘jmﬁwﬁ'u
ansmzluiduzuTunuzunenasalansluunan
wasautdumiien ihuuaqmﬂuﬁﬂ’w RTINQINILN
28472888 TINIUENAANNUARLATTIL TV
- . 4 = o o o
10 laodl reserpine Fatdusisnaniiludafiean
&£ P i . [
an3UINN{a iusinsdaudszain In¥191013
liviuszg Snwemieaidu lsada srduanan
Fruuifaane tRunsbuarainsziwizdsane
wazguwens iranlulfidusrsnelsauiianda
(And, 2548)
Arluana Rauvolfia wunsznpagna luluth
a X , "
auau Tagiszunm 85 afalulan ludszinalned
e 5 vilalaun stiaunais (Rauvolfia cambodiana)
sztianluung (R micrantha) s=tiau (R. serpentina)
szdau@uilla (R sumatrana) uazsztionlng
i g  d
(R. verticillata) (Smitinand, 2001) waflFiduis
aqu‘lwsﬁtﬁm 3 7ia A ITHDY ITHAUMANY AL
. ] 8 - A Q-
sdaulng ayulwimsmuriedarwgmasio g nu
< o o . A & a ° v &
Lﬂuﬂnﬂunu'nwﬂuaqawmu'nuﬂgnmm‘lmﬂu
minwlsadn g lasawlmanuaulafiags uas
Tansniuszuusmnan Jsilidrluans Rauvolfia
[ 2 e a P <
1asuanuaulafinsnuiiuuINI% IINMIANE

= - .
ATIWNIIUNN mwam'n'luaqa Rauvolfia WU
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aaﬁﬂs:nauaﬁnﬁamsnzﬁuﬁu‘iaaﬁamaaﬂs?ﬁ'ﬁ
Tassaofinannany minéjudﬁqn%mu%’;mw
LLa:aiiwqmn'mmﬁu'mula L'ﬁuqn‘{ﬂ’ﬁuu:ﬁa
(anticancer activity) (Bemis et al., 2006) anieu
A58 (antimalaria activity) (Wright et al., 1996)
L P QHTIN (antihypertensive property) (Abele et al.,
2003) 3:3u1sz@ N (sedative property) (Neuss, 1980)

fununsansiasddsznauniaiaivag
Tnszden wudulasdanassdnaronguldun
niiu yohimbine, niiu heteroyohimbine, nq'&l ajmaline
uae nii:.l sarpagine tLGiﬁn‘liﬁnmqvi%ﬂ’N%amw
wasmnshuenlddautraias (Siddiqui et al., 1985 a,b,
1987 a-e; Hanhinen and Lounasmaa, 2001; Wachsmuth
and Matusch, 2002; ltoh et al., 2005) uaziilaisaq it
Rukachaisirikul et al. (2017) @9 mnsuanans
Iwailundw ajmaline 1 siiada 21-O-methylisoajmaline
wazEshenUNILa28n 21 Bila fa 6-0-(3,4,5
trimethoxybenzoyl) glomeratose A, ajmaline,
isoajmaline, (+)-tetraphyillicine, yohimbine, reserpine,
reserpinine, loganic acid, 7-deoxyloganic acid,
FITHRUVDY ﬂ-sitosterol uae stigmasterol,
tetrahydroalstonine, venoterpine, 3-epi—,3—yohimbine,
methyl 3,4,5-trimethoxy-trans-cinnamate, 81INFUUDI
ﬂ-sitosterol S-Oﬂ—D—gluoopyranoside ez stigmasterol
3-0-ﬂ—D-qucopyranoside, rescidine, suaveoline,
3-hydroxysarpagine LWL sarpagine NN
uaz'lé31897m1 reserpine uamqn%‘umuv\aaﬂ

\RBAFIFA (vasorelaxant activity) (ECso 0.05 UM)
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fafigniunnniasinassuesdaaladulszanm
1.6 1Y uaz suaveoline uamqn‘{geq@lumsﬁu&
myinnusasiaulmilefwasnalsa (antichoinesterase
activity) (ICs, 15.58 M) §wiUuNaNuiiaz ey
mIsfaLanaITnEmniladnussszdendad
Avimsdnsiles wssrmmesaugnianuiu
Rudalwaduzi3y (cytotoxic activity) qMIsTuLTe-
983t (antimicrobial activity) Lta:qﬂ‘ﬁfﬁ‘mawﬂﬁm:
(Antioxidant activity)maom‘su’%qnﬁaﬁﬂiﬁmn

fHumiladuuaznuedsztan

A5A AN
1. MYANAAITUASNITUBNETT

ihdumiladufiuiiuszuaanasBoausa
(404.4 n.) nuglwanioy efinesdiaa LazluMUas
mué']ﬁuﬁqmnqﬁﬁaa MiUNTBIRINaTABUES
inldszimeneldnnueu ldssatasuianias
fIRNATHLENROFLAN UAZEITRNATRIUNINDS
auE1a

FNEISRAATHLENLTY (21.3 N.) WD
moaaauilasunlans ¥ (1388nues wazldszuy
rzignou-lafinazfian lasiRuySunmuasdari
sranpfifitannninduiday 9) s’mnq’u‘lﬁ 8 n§w
(H1-H8) ¥ndu H4 (2.27 n.) Musndadiunadum
Tasunlans® (15380 1uea uazldszuupzianiou-
afisazfiaa 80:20) laasuanszning ﬂ-sitosterol
(1) une stigmasterol (2) (45.1 an.)

iasanatutafinadiaa (7.2 n.) 11
wondgaesulasunlans® (Fa8nsuazly
TTUUTELENLTW LaniTu-lefinezdiaa Llafiaasdiae-
WNIEA LAZIANIEA lasiAuUSuma9aarin
seneRfiTannmifuien ) Tangwldl 7 nda (E1-E7)
Wngu E4-E6 anusndedisnasuilasanlannil
wapas uei‘himmmuunmsu?qn‘ﬁ"lﬁ

WNETEHATWANIBES (37.7 N.) 3ULN
moaasulasinlaniil (17 Sephadex LH-20 uas

lszuurziumuea-lanaslsiiinu 60:40) 1aangw
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16 4 ngudan (M1-M4) ngu M2 (8.8 n.) anwan
wonenpaaauilasilanmd (F3anaa uasls
ssuyrslansalsfitnu-luniues 97:3) unguld
8 ngutiag (M2.1-M2.8) vinngu M2.3 (1.8 n.) 1M
1ﬁu‘§qw§ﬁwaaﬁu»ﬂﬂsm{e\nﬂﬂ (1% Sephadex
LH-20 uazlfssuursiunmues-la-asalsiinu 70:30)
Tungalel 3 nduten (M2.3.1-M2.3.3) snga M2.3.1
40 ¥n.) yusndrgassuilasanlani® 2 ats
(sgamien Wnuurlanselsiimuwmuas asausn
1F8amdm 99.5:0.5 Sunssneslidamsiu 97:3)
& picrinine (3) (3.6 wn.) Ny M2.3.2 (1.45 n.) gk
wusnmpaasuilasinlannfmlaungy M2.3.1
& yohimbine (4) (9.6 un.) dnga M2.5 (1.19 n.)
mv‘h'lﬁu%qnﬁhuaaé’uﬂnwﬂﬂnﬂﬂ 3 A%
F88nea uazldszuurslansalsiiinu-luniues
90:10) 'l@&swan E/Z-vallesiachotamine (5 U8z 6)
(45 un.)

f1INEY 1 uaz 2 tlunaFn annns
wWisuifisy 'H NMR mﬂna%’uﬁ’u'ﬁ'agaﬁﬁﬁﬂumu
173 (Chaturvedula and Prakash, 2012) uasifSguifisy
TLC 7iu &13 authentic 311697813 1 uaz 2 @e
§1THANIZNINY P-sitosterol waz stigmasterol;
'H-NMR (CDCl,, 400 MHz): O 0.65, 0.67, 0.78,
0.82, 0.98 uax 1.22 (FYWIMAs 3H, s, 6 x CHy),
3.50 (1H, m, H-3), 4.99 (1H, dd, J = 15.0, 8.6 Hz,
H-23 983 stigmasterol), 5.12 (1H, dd, J = 15.0, 8.6
Hz, H-22 983 stigmasterol), 5.33 (1H, br s, H-6).

#3 3 (unsfiniasdan [a]) -16.8
(c 0.34, CHCy) (iit. [a], 42, CHCl,) (Chatterjee

etal, 1965); MNMIUATIERTBYA 1D UAL 2D NMR

da s

Aig0uly

waznsulIsuiisunudays NMR
(Batista et al., 1996) s3Uldi1813 3 @a picrinine;
"H NMR (CDCl,, 400 MHz): & 1.46 (3H, d, J = 5.8
Hz, H-18), 1.84 (1H, br d, J = 11.4 Hz, Ha-14),
2.13 (1H, dt, J = 11.4, 3.6 Hz, Hb-14), 2.25 (1H,
dd, J = 13.6, 2.0 Hz, Ha-6), 2.42 (1H, d, J = 3.2
Hz, H-16), 3.10 (1H, d, J = 17.6 Hz, Ha-21), 3.27
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(1H, br s, H-15), 3.40 (1H, d, J = 13.6 Hz, Hb-6),
3.63 (3H, s, COOCH;), 3.76 (1H, br d, J = 17.6 Hz,
Hb-21), 3.88 (1H, d, J = 4.8 Hz, H-3), 4.84 (1H, br
s, H-5), 5.27 (1H, s, -NH), 5.40 (1H, br q, J = 5.8
Hz-19), 6.74 (1H, d, J = 7.6 Hz, H-12), 6.77 (1H, t,
J = 7.6 Hz, H-10), 7.06 (1H, d, J = 7.6 Hz, H-11),
7.41 (1H, d, J = 7.6 Hz, H-12); "C NMR (CDCl,
100 MHz): 12.7 (C-18), 25.8 (C-14), 30.9 (C-15),
402 (C-6), 462 (C21), 51.1 (C-7), 51.4
(COOCH;), 51.7 (C-16), 52.0 (C-3), 87.3 (C-5),
106.2 (C-2), 110.6 (C-12), 120.8 (C-10, 19), 125.0
(C-9), 128.8 (C-11), 135.0 (C-8), 135.4 (C-20),
147.4 (C-13), 172.3 (C-17); ESMS (+ve): m/z (%
rel. Intensity) 339.8 [M+H]" (100).

713 4 \Junsfmiessan [a]y +57.2
(c 1.34, MeOH) (lit. [az]f,5 +57.8°, MeOH) (Torres
et al., 2013); mnn'ﬁ"‘amsn:ﬁﬁazﬁ:a 1D uaz 2D
NMR uazmisidIsuifisuiudays NMR A
stumu‘li (Clivio et al., 1991; Torres et al., 2013)
a31éd1an3 4 fa yohimbine; 'H NMR (CDCl, + 3
w8783 CD,OD, 400 MHz): & 1.24 (1H, q, J =
11.8 Hz, Ha-14), 1.35 (1H, m, Ha-19), 1.50 (2H,
Ha-19, H-20)", 1.51 (1H, Ha-18)", 1.91 (1H, Hb-
18)", 1.95 (1H, H-15)", 2.04 (1H, br d, Hb-14), 2.15
(1H, t, J = 10.4 Hz, Ha-21), 2.28 (1H, dd, J = 11.6,
1.6 Hz, H-16), 2.55 (1H, td, J = 10.8, 4.2 Hz, Ha-
5), 2.69 (1H, br d, J = 16.0 Hz, Ha-6), 2.86 (1H, br
d, J = 10.4 Hz, Hb-21), 2.92 (1H, m, Hb-6), 3.01
(1H, m, Hb-5), 3.26 (1H, d, J = 11.2 Hz, H-3), 3.73
(3H, s, OCHy), 7.01 (1H, t, J = 7.5 Hz, H-10), 7.06
(1H, t, J = 7.5 Hz, H-11), 7.25 (1H, d, J = 7.5 Hz,
H-12), 7.40 (1H, d, J = 7.5 Hz, H-9), 8.66 (1H, br
s, -NH), *° Fyudauriviu; °C NMR (CDCI, +
3 »uaved CD,0D, 100 MHz): 21.4 (C-6), 23.1 (C-
19), 31.3 (C-18), 33.6 (C-14), 36.4 (C-15), 40.1 (C-
20), 51.7 (-OCH,), 52.0 (C-16), 52.8 (C-5), 60.0
(C-3), 61.1 (C-21), 66.8 (C-17), 107.4 (C-7), 110.7

42

(C-12), 117.9 (C-9), 119.0 (C-10), 121.0 (C-11),
127.0 (C-8), 134.1 (C-2), 135.9 (C-13), 175.5 (CO);
ESMS (+ve): m/z (% rel. Intensity) 355.5 [M+H]*
(100).

FIWE 5 uae 6 iusmwiasdou [a]))
+32.9 (c 0.35, CHCl) (it. [a]5 -54, c 0.06,
CHCI; 194 E-vallesiachotamine W&% [a],z)s +204°,
¢ 0.1, CHCI; 123 Z-vallesiachotamine) (Waterman
and Zhong, 1982); 3MMIUATIERTaYA 1D uae
2D NMR uazmsifsuiiisunudays NMR fis
Qi’mmuvl’f (Sauerwein and Shimomura, 1990;
Waterman and Zhong, 1982) a;ﬂ"lﬁ'hmwau 5
WAz 6 fla E/Zvallesiachotamine; H NMR (CDCl,,
400 MHz): O 1.89 (1H, m, Ha-14), 2.06 (3H, d, J =
7.2 Hz, H-18 Y83 E-isomer), 2.15 (3H, d, J = 7.5
Hz, H-18 984 Z-isomer)’, 2.15 (1H, Hb-14)°, 2.78
(1H, m, Ha-6), 2.89 (1H, m, Hb-6), 3.60 (3H, s, H-
22), 371 (2H, m, H-5), 397 (1H, br s,
H-15), 420 (1H, br d, J = 11.2 Hz, H-3 184
Z-isomer), 443 (1H, br d, J = 10.0 Hz, H-3 283
E-isomer), 651 (1H, q, J = 7.5 Hz, H-17 289
Z-isomer), 6.65 (1H, q, J
E-isomer), 7.08 (1H, m, H-10), 7.12 (1H, t, J = 7.3
Hz, H-11), 7.27 (1H, d, J = 7.3 Hz, H-12), 7.45

7.2 Hz, H-17 183

(1H, d, J = 7.3 Hz, H-9), 7.65 (1H, s, H-21), 8.14
(1H, br s, -NH), 9.33 (1H, s, H-23 923 E-isomer),
10.25 (1H, s, H-23 83 Z-isomer), -
Fauriuiu; C NMR (CDCl, 100 MHz): 14.9
(C-18), 22.0 (C-6), 28.2 (C-15), 33.8 (C-14), 49.3
(C-3), 50.6 (C-22), 51.0 (C-5), 90.4 (C-20), 108.5
(C-7), 1109 (C-12), 1185 (C-9), 119.9 (C-10),
122.9 (C-11), 128.0 (C-8), 133.0 (C-2), 137.0
(C-13), 146.3 (C-16), 147.1 (C-21), 152.9 (C-17),
168.5 (C-19), 196.0 (C-23); ESMS (-ve):
(% rel. Intensity) 349.7 [M-H] (100).

Sy -

m/z
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2. MInadaugnaNeBanan (Bioactivity
Assay)
mm‘iqnfﬁuun‘lﬁiuﬂ?mmmnwainn
dmniladnuazinrasduszdeudaiumasay
anin1eBanw 1dun yohimbine (4), 6-0-(3.4,5-
trimethoxybenzoyl)glomeratose A (7), ajmaline (8),
isoajmaline (9), (+)-tetraphyllicine (10), reserpine (11),
reserpinine (12), loganic acid (13), 7-deoxyloganic
acid (14), tetrahydroalstonine (15), venoterpine (16),
3-epi-Ol-yohimbine (17), methyl 3,4,5-trimethoxy-
trans-cinnamate (18), rescidine (19), suaveoline (20),
21-O-methylisoajmaline (21), 3-hydroxysarpagine (22)
Wae sarpagine (23)
21 mIneadaugnaanaiininds
iwaaase (Cytotoxic activity)
nsmagsugninuidufinde
\raausi3919737 resazurin microplate assay (Brien
et al., 2000) uae 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay 'ﬁagn
AauLaIF MU mammalian cell cytotoxicity (Freimoser
et al,, 1999) fammmaraugninuiluiinde Vero
cells (African green monkey kidney) 1973% green
fluorescent protein (GFP)-based assay S MIULTAR-
uziSafildnaney 4 iia ldun ioaduziSothnuagn
(HeLa) imasuz3adn ldlng) (HT29) iaauziaeuy
(MCF-7) uasimaduzifaimzassaniadsau
uut] (HEK293) wasu ST UM snzdn
TR MR LITRARUANGANITH NENIRE LTAS Hela,
HT29 uaz HEK293 nzidpsluamisiapaioas 9
1)5znaua8 Dulbecco's Modified Eagle Medium
(DMEM), fetal bovine serum (FBS) 10 tﬂafl‘imf,
penicilln 100 &A@/AIA., streptomycin 100 Nulasniwas.
uaz -glutamine (4 Fadluand) laviasnnoiiagn
Lﬁua1u§1Wﬁ:L‘aruatﬁa5ﬁqnmqﬁ 37 DA UTATUR
unzlianududuzasnivenlaaanled 5 wedidud

° o & a add
#FNTULTas MCF-7 gmm:muamuam‘iﬂnmq
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L7 g 13 & & v . .
T1IaunNIInaIMISIRL I TanlIznauale insulin
1 Wefidud
rY-| ° (3 J’
SEnaasy diwasunzifosln
J’ [ et '
DAVANLRDILTANTHA 96 QW Tfianunuiuin
: : X
10,000 LTARAANRY ua:uu'lmjtwntamvmé
24 1109 azapasaratndluaiazaelauia
o o a % o a
dananlae (DMSO) NANUTNTUIZAVEAN 9 LAN
‘. < - v :
s9luiwasfiiu monolayer PoITRANELTI WRURDI
. rY < ;
'lug}tmzlauwnaa'l.ﬂunm 48 1 lus MItnua
L TA8300TI (cell viability) 1935 MTT assay lagin
was lWUNNURITREANY 0.5% MTT [3-(4,5-
dimethyithiazol-2-yl)-2,5-diphenyitetrazolium  bromide]
luqmmaumqmaqu 37 2IANTALTUR uasd
g A -
anuduturasmsvanlasanladhn 5 wWefidua
= Q'- ] c‘; o : ("
Wwam 4 1lu9 deanuuindaonsiRuILTaan
§i MTT aan &y DMSO 100 lulasaas W1 ludadn
o “ Y - .
mMyiaunuganaui 550 wluluaseonIadan
1uTasiwan (microplate reader) WFNANUTNTUN
L z - - A -
fussmaeiydvlavessssuniale 50 wafidud
(IC) latlFmsdiamziminanay (regression analysis)
gy - .
lunnsnasauild doxorubicin 1ilu positive control
YMINaFaUNInae 3 9
o v é’ - - ¢
22 msnedaugniaIwiiaydunid
(Antimicrobial activity)
& - o AN o ©
WonwuaiiSunldnasavlaun
Staphylococcus aureus ATCC25923 (SA), methicillin-
resistant Staphylococcus aureus (MRSA) SK-1,
Pseudomonas aeruginosa ATCC27853 (PA),
Escherichia coli ATCC25922 (EC), Acinetobacter
- & & a9 o
baumannii NPRC005 (AB005) \Taflaaf linasay
\§un Candida albicans NCPF3153 (CA3153),
Cryptococcus neoformans ATCC90113 flucytosine-
& des .
resistant (CN90113) iZFasildnasavlaun
Microsporum gypseum clinical isolate (Mg) Wse

Penicillium marnefeii clinical isolate (PM)
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£ & a o %
MINARILONTATULTALLAN LSUI’H

add e aa
’J'ﬁ‘ﬂﬂﬂuﬂﬂiu’l'ﬁ)’m’)ﬁﬂad broth

microdilution
method a4 Clinical and Laboratory Standards
Institute (CLSI) (Clinical and Laboratory Standards
Institute (CLSI), 2012)

FBnaday KFINARDVUINEAY
¢1e DMSO Iwldanuitudu 100 un./ua. sy
WAunilu stock solution w&aL38319678 DMSO 1u
o . E A o
Sa3187% 1:10 31NUHLI891362881%15 Mueller

o . P [
Hinton broth (MHB) ludamaiu 1:25 tRalwla
aududu 400 lulasniu/ua. gasinasay
- i a8 € a
Y3unas 50 lulasfas lalumanquidsaimadsiia
- oA A je
96 nqu MINAFBUAE 3 Naw WiTauuaiiSuNiuiy
ANUYWLYIINY 0.5 McFarland standard WAL
b G iy : 3
e MHB ludasaau 1:200 @aiTaun 50 lulasdas
'ldao'luwguﬁﬁmmmau A ldldanududu
gaviprassmasavlummaseugniiiesdu
winny 200 lulasnsu/as. shldusfigunnil 35
a & o - .
asraaLdes 1Hwaan 15 Tala neaad resazurin
(0.18%) 10 lulasdas lelundazngu udninluuy
' o P v a aaa '
da 2-3 Talug ielhiReUfseatasuysal
J‘l -l A A

NeaFaLANTMULLANIZITBILNE
twﬂﬁL?ﬂmmjﬁummﬂaaunnﬂ%ﬂﬂuwm

° ar !
vancomycin  ®1%IULT® S. aureus WR: MRSA

. . ,
uazldun gentamicin #WITULTO E coli  UAY
P. aeruginosa Nanudutu 10 lulasnin/aa.

mMInasauaNIIUITadad 11351
aauUasu131nI T84 microdilution method CLSI
MA38-A2 (Clinical and Laboratory Standards
Institute (CLSt), 2008a)

Fanasau inminesavluituas

@ o« & &
WWEINUALNNINAFILANENNID IUNTI LT
-~ o g S !
wuafiisy ualdams soB lummeseu wasltise
A _€d _a & v . o a P
Beaniadoudu udrnfgungil 35 aseiraidus
P < ° o & . . i
waan 15 92las &nTuiBa C. albicans uazLiud
a v & o ° o &
amnpiives 1luaan 24 $alus #miuide

C. neoformans NNUWYNMINBBAT resazurin (0.18%)

10 lulasfas laluudaznau tnda 2-3 salu9
& W3V C.albicans Uas 24 T2 139§ WML C.neoformans
JW - ¥ =
negaunnIduiaavessndmisa
muﬁﬁumsaﬁ'mnn%’ﬂwl‘ﬁm amphotericin B
v a & a - v @
nagaunuiaany 2 vHa NaluLTuTU 10
1ulasnsu/us.
£ o & o
mMInexauanTduLTas 14351
aauiasu1anitved microdilution method CLSI
MAZ27-A2 (Clinical and Laboratory Standards
Institute (CLSI), 2008b)
SEnaday YNMmasa ULt wagIN
Q- z -1 ' v J
MINAFAUANNEIRID IUNNITUHIDES ua lFiTa
a a X v 4 d a P <
fleToadu udungungil 25 aseuasidos u
Q o = I o A
im 7 5% lasfneamaaigueadesmniunslé
naad stereo zoom WATITYINININLBAH resazurin
(0.18%) 10 'lulasdas laluudaznguilavinmsva
163
N13%161 Minimum Inhibitory
Concentration (MIC) lvinminasauluniangw
4’ € a 2 a
Wwoagadriia 96 naw laslfamesauiana
Wwutw 0.25-128 lulasniw/ua. anudutus: 3 49
lagnagaunuigauuafiise I8 waz 31 @3N
A&1277196% NNTETUAT MIC zauNaNUITUTH
° - - & & o
mqamaomﬂmaaunmmmuumma‘lmmﬂ
E; B ol
amsasaTe lunautudinudumihGn
& a
23 nsnadaugNbakanyadasE
(Antioxidant activity)
JV “a e ol
m'mﬂaanqnﬁmuawaaas:lmn
DPPH radical scavenging activity (Blois, 1958;
Mokbel and Hashinaga, 1996)
8nasay [EuaIazans 2,2-diphenyt
1-picrylhydrazyl (DPPH) free radical (lutuniuas
fifiauiTutu 0.004% (hwnundalIuiag)
2 18, aslua1Insa18uaIrNITal88 9 Ikl ANIUER
A = ¥ v 3 e g ¥
(1 ¥8.) TINANMVTUTUAI 9 T 6 ANNLTUTY
é’omsnanluﬁﬁmﬁqmﬁqﬁﬁaau‘Junm 30 w1

daanuuiignswadlyadn absorbance lawld
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wassninsilafimesAemuemaan 517 wilwwas
MIANUIMAT % inhibition 289 DPPH free radical
(1%) ﬁgﬂié’oi{

1% = (Aviank - Asampie! Apiank) X 1000

Lfi 8 Apank fio absorbance 843
control reaction W82 Agmpe o absorbance V83813
f8819 dauanuituiusess1siuaay 50%
inhibition (ICs,) AWIINNINTINREATENT %
inhibition NUAMULTUTUTBIRIITRZAY NMINAFAL

1 3 41 19 gallic acid L1 positive control

NAN13IY

NnMI@uiafuasssusziauuiugiu

'
@ o

LENLTU LBNRBETIAA UASIUNIUDRANNAIGUT
qnmqﬁvTaouzhﬁ'na’lsaﬁﬂﬁ‘lﬁu'lﬁw'lﬁu‘%qn%(ﬁvu
meadialasunlans i wuhmmsmwnmm‘%qn%r
INEIFAATULENTY 2 ThA 8 F1IHFUIENING
ﬂ-sitosterol (1) sz stigmasterol (2) (Chaturvedula
and Prakash, 2012) WAZINETRNATHANIHES

usn'le 3 il fa picrinine (3) (Batista et al.,
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1996), yohimbine (4) (Clivio et al., 1991; Torres et
al, 2013) use RIINFUVaY E/Z-vallesiachotamine
(5 unz 6) (Sauerwein and Shimomura, 1990;
Waterman and Zhong, 1982) 1% 3IUN1IW)
mné’nmﬁmaemm‘%qn%ﬁuun'lﬁ 1-6 (31]"75 1) 9198
Jayaninonwuaznusninislndlasly
wmafia NMR udulnguazvinnmsulSouiiisuniy
ﬁagaﬁﬁswnu‘l’:’uaﬁ FIHAN 1 URT 2 URZA1T 4
weuenldanInvaIdusztay (Rukachaisirikul et
al,, 2017) 813 3 iapusnldamAzluana Rauvolfia
waeriia 15U nluwes Rauwolfia sellowii (Batista
et al., 1996) FIUTINFY 5 uas 6 Lasuanlaanis
WANUTUA LTULNNAVEY  Strychnos tricalysioides
(Waterman and Zhong, 1982) 31N¥Ya3 Amsonia
elliptica (Sauerwein and Shimomura, 1990) uac
§IUnila@usas Psychotria bahiensis (Paul et al.,
2003) agalsianua Iy 5 uaz 6 awsouenle
Lﬂuﬂ%mnmnﬁmqa Rauvolfia §14813 3 813110

ve & a o &
umnimﬂuﬂs\msm'mwmuﬂu
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5R= CH3, R1 =H (E-isomer)
6R=H, R1 = CH3 (Z-isomer)

< 4 o . A _a Y .
aMun 1 Iﬂ?dﬂﬁ""\\l‘ﬂﬂ\‘lm? 1-6 muun‘lﬂmna’zumuaﬂwamuizﬂau

a a L4

iasuigndfuenldlulFanasinwean
' A o o . £
FUnlafuLazNTaIdUIzHaNIMaRaLONINIY
- = - Af = = ' (3 -
Fnw 3 Tia Ae gnianuidunrdalTasuziie

J" - = J =

qmmuqaumﬁ LLa:qnﬁﬁﬂuawaaas: WANIT

o o = v = L4
NAFDUAILFAI LUAITIIN 1-3 dmiuasuIgndi
wenldanauinitafuiarnuasaussdaufiiiu
4),
6'-0-(3,4,5-trimethoxybenzoyl)glomeratose A (7),

£ - v
nagaugnin1sGrnIwlaun yohimbine

ajmaline (8), isoajmaline (9), (+)-tetraphyllicine (10),
reserpine (11), reserpinine (12), loganic acid (13),
7-deoxyloganic acid (14), tetrahydroalstonine (15),
venoterpine (16), 3-epi-O-yohimbine (17), methyl

46

3,4,5-trimethoxy-trans-cinnamate (18), rescidine (19),
suaveoline (20), 21-O-methylisoajmaline (21),
3-hydroxysarpagine (22) W< sarpagine (23) (31Jﬁ 2)

nuan1Inasaugnianuiiufinee
wasuziSoluarsef 1 wudans 4, 7-10, 13, 14,
16-18 uaz 21-23 liugesanuiuAvdaisasuzie
Lmzl.‘érmmn'lm‘i"zdawgﬁﬁ (HEK293) &uas 11,
15 uaz 19 urasanuiluRmhunadairasuziie
HEK293 (ICs, 31.88-49.43 Lig/ml) mnms'?iﬁwm
nagaUNIRNG 16 TRATRLIETT 19 YituALEa
m’mmﬂuﬁuﬂ’mnmo@iamaa‘uzt?qmnmgn

(HeLa) (ICs, 35.96 Lig/ml) usziwaauzi3asdlna
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& '
(HT29) (IC5, 43.66 Lig/ml) HanIINAWLIIET
z [l 3 - " = A
Nnanaa liugasanuduisdoioasuziSodu
(MCF-7)

a Al

mnuamsnmaauqn'i;m"mqaumzﬂum's’m
i 2 wuhEInanae 14 'nﬁﬂ'?inﬂaauwuamqn‘rf
FwTauunili3e Staphylococcus aureus ATCC25923
(SA), Pseudomonas aeruginosa ATCC27853 (PA),
Escherichia coli ATCC25922 (EC), Acinetobacter
baumannii NPRCO005 (ABO005) L%aﬁa@‘ Candida
albicans NCPF3153 (CA3153) ua:t% 831 Microsporum
gypseum clinical isolate (Mg) W8z Penicillium
marnefeii clinical isolate (PM) R IR e b (ZO)ﬁ

£ 0 % & o o 5 Rl
LLRGNI]Y]ﬁﬂ’I.lun’WGI’ml'UEJmJﬂ'nHU methicillin-
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resistant Staphylococcus aureus (MRSA) SK-1
1 A : -l
(MIC 200 Ug/mli) §2uan3emTeliad Cryptococcus
neoformans ATCC90113 flucytosine-resistant
A - a A £ o
(CN90113) WUINUINEIRIT 4 THANUFAIONTA U
1 - € a & g ' £
Wwatlsdoiiah ldunas 20 usaignsUunane
; £
(MIC 64 Lig/ml) FIUa13 11, 12 Uaz 15 URAIONDEN
(MIC 128-200 Lig/ml)
mnuamsvmaauqn‘rfﬁwmwa‘ém:'lu
aTef 3 Wuhanmsiamasey 9 Redifes
a o Lo &
813 2 shanuaaigndit ldunans 23 uraigns-
P
1hunans (ICs, 29.25 M) UAZETT 12 URAIONTEN
(ICs 174.44 LIM)
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H,COOC

OH
4H-3a, H16Q, H-203
17H-3 53, H-16 3, H-20X

HO
Rq
N 1
| B 0
CHs R,

8 20S,21R;R, =OH; R_ = CH_CH
1 2 2 3
9 20R21S;R, =0OH;R_=CH_CH
1 2 2 3
10 R1 =H; R2 = =CHCH3

21 20R21S; R, =OCH_; R_ = CH_CH
1 3 2 2 3

R
"‘H_\\CH3
0
H,CO0C
12R = OCH,
15R=H
0
H,CO N “OCH,
H,CO
OCHg
18

OCHj
H,CO
H,CO o
o)
CH,OH
HO O o
HO H
CH,0H
S OCH;

11 R, = OCH, R, = 34.5-trimethoxybenzoyl

19 R1 = OH, R2 = trans-3,4,5-trimethoxycinnamoyl

COOH
H OH
2 (CHs
MG ons |
2 (:) N/
on ©
16
OH  OH
13R = OHU
Lot CH,0H

23R=H

- v o rs
A 2 Tasead1auedms 4 useans 7-23 Snhanasaugnimstamw
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J I = - ' [ 3 3 J A\ v ]
A138N 1 qmﬂﬂmﬂuwuﬂamaaumw v msnuun'lmnnﬂmwan

anaewimasanse (IC,, Pg/mi)

d@sdsznay
HEK293 Hela MCF-7 HT29
Yohimbine (4) NA NA NA NA
6'-0-(3,4,5-Trimethoxybenzoyl) glomeratose A (7) NA NA NA NA
Ajmaline (8) NA NA NA NA
Isoajmaline (9) NA NA NA NA
(+)-Tetraphyllicine (10) NA NA NA NA
Reserpine (11) 37.61 NA NA NA
Loganic acid (13) NA NA NA NA
7-Deoxyloganic acid (14) NA NA NA NA
Tetrahydroalstonine (15) 49.43 NA NA NA
Venoterpine (16) NA NA NA NA
3-epi-O-Yohimbine (17) NA NA NA NA
Methyl 3,4,5-trimethoxy-trans-cinnamate (18) NA NA NA NA
Recidine (19) 31.88 3596 NA 43.66
21-O-Methylisoajmaline (21) NA NA NA NA
3-Hydroxysarpagine (22) NA NA NA NA
Sarpagine (23) NA NA NA NA
Doxorubicin 0.198 0.42 0.68 3.14
NA = Inactive
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J J\v o - & A v L .
M990 2 qmmuqaumu'uaammuun'lm‘mmm:uau

Bacteria Yeast Filamentous

MIC ml MIC mi MIC ml

d13dsznay (Hg/mi) (Hg/mi) (Hg/mi)
MRSA AB CA CN

SA PA EC MG PM
SK1 005 3153 90113

Yohimbine (4) NA NA NA NA NA NA NA NA NA

6'-0-(3,4,5-Trimethoxybenzoyl) NA NA NA NA NA NA NA NA NA

glomeratose A (7)

Ajmaline (8) NA NA NA NA NA NA NA NA NA
Reserpine (11) NA NA NA NA NA NA 128 NA NA
Reserpinine (12) NA NA NA NA NA NA 200 NA NA
Loganic acid (13) NA NA NA NA NA NA NA NA NA
7-Deoxyloganic acid (14) NA NA NA NA NA NA NA NA NA
Tetrahydroalstonine (15) NA NA NA NA NA NA 200 NA NA
Venoterpine (16) NA NA NA NA NA NA NA NA NA
3-epi--Yohimbine (17) NA NA NA NA NA NA NA NA NA
Methyl 3,4,5-trimethoxy-trans- NA NA NA NA NA NA NA NA NA
cinnamate (18)

Suaveoline (20) NA 200 NA NA NA NA 64 NA NA
3-Hydroxysarpagine (22) NA NA NA NA NA NA NA NA NA
Sarpagine (23) NA NA NA NA NA NA NA NA NA
Vancomycin 1 0.5

Gentamicin NA NA

Colistin NA

Amphotericin B NA 0.25 NA
Miconazole NA

NA= Inactive at = 200 pig/ml
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a13idsznau

IC,, (M)

6'-0-(3,4,5-Trimethoxybenzoyl)glomeratose A (7)
Yohimbine (4)

Reserpine (11)

Reserpinine (12)

Loganic acid (13)

Venoterpine (16)

3-epi-A-Yohimbine (17)

Suaveoline (20)

Sarpagine (23)

Gallic acid

29.25
6.21

aytuaziosniua
aTuiduwnesweusnuesmsuenas
W& E/Z-vallesiachotamine (5 Uaz 6) NNATIUANA
Rauvolfia W8z picrinine (3) 3MN@uI=tiay (Rauvolfia
serpentina) §MIUNIINARBUONTAMITASNATI
qn‘f@huqﬁuﬂ?ﬁ LLa:rmﬁhuawﬂﬁmz 2098157
wonldanduinitafuuazsinvesdusstonsiu
16 wia wuinilasiied 6 shaldun reserpine (11),
reserpinine (12), tetrahydroalstonine (15), rescidine
(19), suaveoline (20) LR sarpagine (23) whﬁ?uﬁ
LRAIGNINIITIN NG INENT Lilasandmsfinm
aninedananasssrsiiuenldaindussbon
Aoutnadagun nanINAFELIINIINITEHEN
Wl uuuamaluninifenlsdussdeniu

syulwslumsinmlnda’ly

-
na@anssndsene
;ﬁi’uma’uauqmnu%%’uﬂs:mnmﬁ%’u
AWIneNay Yszdnthuyszanm 2558 anninunae
TINAIUN ﬁlﬁnwsaﬁ'uaguﬁwm'&unu’ﬁﬂ
VOVOLAT waAuTal unudy uaz w.adqua
1 o & - - -l L4
Fouum undnsnlSygaen v irueiidszgnd
a o o a a o
YWIINEIFEIINAILRY NTsTufnuuasUnasu

' ; i [ § a
WaeA1 specific rotation qﬂmuwuam auqm naIT
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